Structure-function studies of human interferons-alpha: enhanced activity on human and murine cells.
To identify functionally important regions of the human interferon (IFN)-alpha molecule, mutagenesis in vitro of human IFN-a genes was used to create analogs with deletions or specific amino acid replacements. These analogs were expressed in vitro using SP6 RNA polymerase and a rabbit reticulocyte lysate protein synthesis system. Deletion of 7 highly conserved hydrophilic amino acids from the C-terminus of human IFN-alpha 4 reduced, but did not abolish, antiviral activity on human cells. However, analogs with deletions of 15 or 25 amino acids from the C-terminus, or 28 amino acids from the N-terminus, had no measurable antiviral activity. The antiviral activity of human IFN-alpha 4 was increased by substitution of cysteine for serine at position 86, and lysine for arginine at position 121. However, other amino acid substitutions at positions 121, 122 or 123 reduced antiviral activity. The size of the side chain of the amino acid residue at position 130 was shown to be important. Replacement of the absolutely conserved leucine residue at position 131 with glutamine had little effect on antiviral activity. However, the introduction of a proline residue at this position abolished antiviral activity, probably due to the formation of a beta turn in the polypeptide chain. The antiviral activity of human IFN-alpha 4 on murine cells was increased by substitutions at positions 86, 121 and 133. This study illustrates the utility of the in vitro mutagenesis and rabbit reticulocyte lysate systems for the investigation of structure-function relationships, and extends our knowledge of the biologically active regions and species specificity of the human IFN-alpha molecule.